The small playa-lakes and other saline wetlands of Monegros, scattered over a dry 10 area with winter cereal monoculture, are threatened by the settlement of new irrigation 11 districts and other kinds of human pressure. Enforcing the protection rules of European 12
Introduction 24
Wetlands are priority sites in environmental policies. National and international 25 agencies consider wetland degradation or loss a matter of great environmental concern 26 in terms of biodiversity and hydrological function. Many of the world's most spectacular 27 wetlands are in arid zones of Australia, India, South America, South Africa and Arabia. 28
Arid zone wetlands exhibit a high variability. They range from perennial to temporary, 29 from freshwater to hypersaline, and in size from small pans of less than 0.1 km 2 , like 30 some Spanish playa-lakes, to large intermittent lakes of more than 9000 km 2 , like Lake 31
Eyre. At present, our understanding of arid zone wetlands is relatively poor, in spite of 32 their conservation importance (Ramsar Convention Secretariat, 2004) . Characterized by 33 highly variable interannual and seasonal rainfall, arid zone wetlands host plants and 34 animals adapted to live in very extreme conditions. 35
Inland saline wetlands around the world. i. e., closed lakes, dry lakes, salt pans, 36 inland sabkhas and playa-lakes, have been studied using the classical approaches of 37 sedimentology, limnology, or geochemistry . Detailed 38 description of these environments requires specific diagnostic tools and indicators. As 39 barren lands, often located in desert and remote areas, their mapping has been 40 overlooked, and their study has been marginal and often conducted for scientific 41 purposes only. Environmental concern, especially with regard to increasing urban or 42 agricultural development, is changing the way society looks at saline wetlands. 43 Castañeda et al. (2005a) reviewed the application of remote sensing to inland 44 wetlands, finding that study had been restricted to playa-lakes or inland sabkhas 45 covering thousands of hectares (Epema, 1992; Harris, 1994; Bryant, 1999) . Thetechniques used in these studies are not well suited to small saline wetlands due toproblems with the spatial resolution of sensors or the image treatment procedures used. 48
The saline wetlands of the Monegros desert require approaches adapted to their average 49 size with a median of 7 ha, to their irregular and rapid change in appearance, and to the 50 lack of in situ data. For this purpose, we defined (Castañeda et al., 2005a ) the term 51 facies encompassing the soil surface cover, vegetation or other, and soil intrinsic 52 features like cracking patterns, efflorescences, salt pans, ponding, etc. 53
The aim of this work is to understand the Monegros saline wetland behaviour and 54 to establish a baseline chiefly focused on inventory and characterization, hydrological 55 regime, and conservation status. 56 57
Study site 58
The Monegros Desert (Figure 1 ) includes an arheic area of 36,000 ha with 59 scattered saline wetlands that currently occupy 2% of the whole area (Figures 1 to 3 ). It 60 is one of Europe's most arid zones (Herrero and Snyder, 1997) , with an annual mean 61 rainfall of 388 mm and a mean annual ET 0 of 1255 mm. Soils are shallow and stony, 62 calcareous or gypseous, with low organic matter contents, in agreement with the water 63 deficit of the area and the parent materials. In addition, the soils are saline towards the 64 borders of the wetlands, surpassing thresholds for crop production in agricultural fields 65 surrounding the playas. Barley, the most suitable crop, produces 1050 kg/ha on average, 66 though some years production is zero (McAneney and Arrúe, 1993 
Methods 105
We applied remote sensing with ancillary data and field visits to inventory these 106 wetlands (Castañeda and Herrero, 2008) . The saladas boundaries were delineated over 107 a Landsat image from April 2, 1997, the wettest year during the last decades. Five soil surface covers, defined as facies, were extracted in each date to describe 155 and monitor the valuable habitats hosted by the playa-lakes (Figure 4) . In order of 156 decreasing humidity, they were as follows Water, Watery Ground, Wet Ground, 157
Vegetated Ground, and Dry Bare Ground. The adopted criteria make these facies easy 158 to distinguish, both in the field and using the Landsat images. 159 Figure 4 Satellite imagery enabled us to quantify the extent of the facies and study their 161 evolution from 1984 to the present ( Figure 5 ). This knowledge is crucial for detecting 162 environmental alterations or other changes in the saladas. In practice, the extent of each 163 facies can only be estimated from remote sensing. These extents will be the key to 164 appraise the conservation status of these unique habitats and to study their evolution. In 165 the entire saladas area, the mean extent of the flooding surface, i.e., Water plus Watery 166
Ground, is only 12.5%, with a maximum of 53. 
Hydrological regime 177
The playa-lakes inundation regime reveals both the hydrological and climatic 178 conditions. Remote sensing has yielded excellent synoptic information and quantitative 179 data on water occurrence and on the hydrologic behavior of the Monegros playa-lakes 180 . The water presence-absence cycles in the major 181
Monegros playa-lakes have been identified using ground observations and satellite data 182 For the first time, the conservation status and threats to the Monegros saline 229 wetlands have been assessed with a standardized widely-applicable methodology 230 previously established for this purpose (Castañeda, 2004) . Our indicators include visual 231 field observations, satellite data, and GIS analysis; the integrated result enabled us to 232 gauge the condition of these valuable habitats, yielding a coherent ranking of the 233 saladas according to their conservation status (Figure 9 ) and vulnerability. 234 
